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(S7) MtoCparwue o.thochtc* «. C«©co6*m. 
fipiaiOKsiwuM ah* atmpawtcMtw A**opw«- 

pOBOHKOtl OficaAMO* KOAOHHW O He*TBHUX M 

raaoatJX s*aa***M- UeaMO M3o6peTeM*M 

A6tfll* H©<>0PMWp0B9MHOft P«6«AH0A 

wwkmhu, A"* wro ao6caA*YK> *c*aHHycny~ 
cuor KtrtOKxy c rfcwpaann^ect»ft AP' 
pMnpyiomcft ronoBKoa 010. floABioT a TpyOu 
wt«»cTfa nOA paficwwM paBnem*e« H npdto- 
boa** cmMio ncpewaim*** fconotHiu tpv6 c 
flr a^oiifc «unpPWW*Moro r*actKa. npuw 
*a*AO» crw« npowwuvi** n*p8Mai*eK*e 
rpyft c fif oaoav annpeanfteMoro 
VHtcrna cn*$y a«epx npn pafi<weM Asa/mm** 



np«i**Mf»eHWW AA* /IKCBHAaU** CMJTW GO- 

^ocom orroMMtitn euHocm a nacniocw. op* 

pofl»HHoft oiBcaAHoa koaouku. 

Ha tfwr.t waoSfweena roMnoMOB*a, ony- 
meHHa* b o6caAKyw iconoHKy wn*e awnpaa- 
nfteMoro y«*acT*a m cocroamaa na 
rHApanAMH«cjtofo pactimpwTeKa a *Hfle r*fl- 

hoh a*» . aanoAw«MMB ^wa^oC** 10 
Tp»HcnopTMO« Ko/iottiiw Tpy6 h wcmhq* pi* 
cnnca MMA^oqm ha Tpy6 npw noA^^ <° Mno " 
hooicm H3 c*aa>wii«u; Ha 4»Hf.2 - pa6ora ^op- 
MKpyx>uteA ronoBXM & ounpaflA*e*40M 
ynacm; «a <^r3 - paapw <po9**9y*W<& 
ro/i08icw. 



Cnoco6 8M«ipi wichvw Ae4>op*<if pocaHMO* 
oCcaAHaa KOftonuM ocymecTB/tawT c/ieAv** 

CnycxwT k Bwrtpaa/iaeMOM^ v^pctkv l 
wflOHHy Tpy6 3 c <|K)pMMpyiou^ roJioaco^ 2. 
noA»^r a CD/iOHxy rpy6 3 *MA«ocr% noA P*S°- 
ium AawnMeM ti4tpP*oaoA»T ncpcH«u<eHw 
KOnotiHM TPVfi 3 iiMnpaefliiaMOfOyHacv 
» a npoue«€ pafitwem umicw. npwwM pa» 
Hwa umw npwaaowiT craw*»o. a na «a*ACw 
craAUM nppHsaW" nepcncmeKwa koaohhu 
TpyfS aAOflb awnpan/ifienoro yN8CTKa otnay 
enepjt npu pa6o*ceM AaanenwH a r UApawn^e- 

Cnoco6 ocyuteCTMPiot oi€Ay<outMM o5pa- 
06caA>«» KoaoMH* AH«HaTpo« 1*6 c 

1200 m. MaTapnaa a6caAMort <c/«o«mu cta/i* 
rpynn^npoH«ocr%iA(^^ 6500<rc/cM 01 " 
- aBOOKrc/crf 2 )- IUa6/iohpm Awa^cipoH 1 24 
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mm onpOAeAMim M*npox©A*«Moeri> * oSc^moh 
kohohmc na r/iytiwHe 1200 m» nony^HAH noC*A- 
icy - waSnOM we npOfcft&KT, UJa6AOM AMaMfcT- 
Pom 118 mm npoxoAMT. KoctkhA rsCapm 
4iopM«ipyiou^A mnonKM no ^uanerpv coctbd- 
rtaoT 116 MM. 

Ycxawonvw p a3fl6 wjteH n r cerropw 4 

«*^m*-*Or.KtOH CQOTWOTCtOOBOTV ■ MyTp*H H 

My xj^flMCTpy ofcaAHtf* koaonhu or a*3M*tpb 
116 mm AO AwaMeipa 126 mm. 

Ha 33 ash A MancMMaiiVHwft a^mctp » pac- 

UIHpeMHQM COCr0*MfcM. COOTOeTCIWOUlMA KO- 

MHHanwHQMy AManorpY oGatAHOft KOAonMhi. 
ofiycwercn km** cmdioto T»ctko. 

DnpoAffofl»T ycMA*«. cosa******** cox- 
topaMM 4^opM«ipyioi4t0A raAoa** na BMyTpaw- 

HKM AH9M0TP OfiCaAHOft K0AOMHM 5: 

P -3.14 -7.1 -10' 120* 26800 *f. 

rA« D - 7.1 cm -r RHytpWMH» JDWWP pew- 
HOBOSt ynmm* w*n%Hoa Manntam hoa cerro- 
pnw; 

L * 10 cm - Afl*»e peainwoft vpaoth*- 

T6AWHOA MWOtfilW: 

P - 120 fcrc/wT - pa6oseo to&roiHOV 
naeuicHM* xviakocym e ronoBKjB 2. natftaep** 
Aeriwe Tajwnecitoi* xapanspHCTiwoft* 

OnrwAetMOr y»e*w«oe jcroteH«o* comna* 
ummoo cerropaM* coAoaicw 2 , no axyrpaMK*- 
My AvtaM^Tpy o6c«AHoa koho*^ 

26800 2680O _ _ „ 

= 14l0icrc/cM 7 t 
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Aance. c6pacn« Aa»A©n**« AO ny/i*. orry 

CltaiOT ICOMOOHOlKy C <|>0pMMpyiQUU* f OAO»*Ot4 
2 H«*0 CMflWO y*49CTICa 1 * COOepU*^«OT 9X0' 
P0«i npOKOA " C00T9CTCT06MMO T8**€ TpCTWt* 

npcxoA ctwjy Map*. **«KCMpya ao mApa»*»- 
nccico^y HHAVUcaTDpy eeca (04 B) oceBue na- 
•rpysKH. 

JToiiyseHHwe oceewe K«rpyiia» ceeAenu a 

AHanwsHpy* occw-e narpysxM. otmch3iot. 
hto tioc/te erciporo npcwoAa oh* cnwviAWb 
no cpaanewwio c napaw*, a now 

TP0TM2TO npOXOA3 ~M335%. 

Oahakq, for*MHa« napav* npoxoA. mojwo 
co3a«**t* •aflMTOMwoe a^ba^m we a n«Apa&**~ 
secscoft topMHpywaie* roaoaica w 6am.uie 120 

KTC/CM* SrOOrpaSMTCH M3 BCiWHHHC xohtw 

rnM* h occauK Karpy3«ax. 0«w aoapacTyi. 
Oi«IU» w aoapacTWHoM ocsao* Harpys«w na 
H4B. nenbWAonycitam/. mto6« ce aeflWMHa 
npaawc^na 300 kH AonoAHwtenwMO n aecy 
rpyC ManrofTOpuxowymewa rcnncHoaca c <pop- 
MMpyt^ed rtiAaaTOft. tax ksic w^«KaeT 

Earn oc9V«w wrpy3«a npM&m«<cacTW r 

roHHoa AaaaaHMe jickakoctm a ro/roo^€ 2 e npc- 
A8A** or 15% <Jr M npaAOfW&m. npatwwy 
tHMSy aaepx Mepas CMfltuA y^scrwc 

CHtOKettne ooeeMX narpysoK npw noBrop* 
hmx npoKiw* 2 coMA^e^kCToyeT o 

tom, W CMBTvie o6caAHO<i kdaohhm ycTpawo- 
«ic«. npossGAKMOCTviio kqjiomhc aoccrawaa- 

Al4*aOTCA» 

OopMyna M3o6peT0H«« 
CnocdSwopaaneHMfi A^opMwpoaaHMoft 
o6c«AHOft xwiohhw, BKi\ux*a**i3Hto cnyc* < 
npiaawMOMy ysacrxy TwiKcnopfTKoH koaoh- 



hm Tpy6 c r«w>«« rt,H » c,CHM pacuwpMTOAeM 
^AaeaeMoe ce<mpa«M no imyTp^MeMyA>w- AMbooMwooaaHHoA oScoaho^ ico^mhu. e Ka- 



40% O,. c 

noAAepxHaaa a roAowcc 2 pa6owa waCw- 
TQMHOa a^^< P^bhoc 120 jctc/cm . TR«yt 
iioavomiwom rpyew 2 wwpx * coaopuianT 
nap»Mft rpoxoA OopMnpywuacA roAoarcA Ma- 
pca cMSicbiM ynacTOK 1 o6caAHoft rqaoswm, 
co3Aasa^ na o6c«AHyto koaokhv ncHrarrMwe 
m qcsbM Harpysim. 



r«flpaaAWBc«jr0 paCttHipvcTeaa w> 
nonwyaiT rnftpa*rt***ccvpo AOprt^pywwyK) 
roftoatcy. npt^eM poCpwft i<vuca npo%i?n<wrr 

CTWAHO, a *a CTWV«H npo**3W?A»T 

60 nepcMcitt£H*e wwmnm tpy^ Bwnp^e- 
arcmoto ystcnca cnnay aaepx npn p«6owm 
AsiAeMMM a rxApaoAK^ccitoft AOP"***^^* 1 
rOAO*«e. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , o y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 1 18 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

p = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 _ 26800 = 
n D in -l "314120.5 

= 1410kgffcm 2 , 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgffcm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf7cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that y with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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